Aims. There has been little research into the facilitated discharge (FD) function of Home Treatment Teams (HTTs). We aimed to explore and describe the prevalence and associations of FD and to estimate its effects on bed days during the index admission (length of stay corrected for ward leave) and on readmission.
Introduction
Since 2001, the health service in England and Wales has established a network of community-based Home Treatment Teams (HTTs), initially structured according to the Department of Health's Mental Health Policy Implementation Guide (Department of Health, 2001) . HTTs -which are also known as Crisis Resolution Teams -were introduced in order to increase the capacity of community mental health services to treat people with the most acute and severe forms of depression, schizophrenia and bipolar disorder. Accordingly, the only factor that has been found to be consistently associated with the use of home treatment in published studies is having a diagnosis of a severe mental illness (Cotton et al. 2007) . The Department of Health Mental Health Policy Implementation Guide outlines two main functions of HTTs. The first is to provide an alternative to hospital admission. The second is to enable earlier discharge from hospital by being 'actively involved in discharge planning' and by providing 'intensive care at home'.
Studies of the overall effectiveness of HTTs have been reviewed elsewhere (Hubbeling & Bertram, 2012; Carpenter et al. 2013; Johnson, 2013) . There are three studies based on individual-level data: quasi-experimental evaluations in South Islington (Johnson et al. 2005a) and Northeast Birmingham (Ford et al. 2001) , and a randomised controlled trial in North Islington (Johnson et al. 2005b) , all of which showed reductions in service use including the probability of admission. Studies based on aggregated data are less positive. Both Glover et al. (2006) and Jacobs & Barrenho (2011) analysed a set of national routine data, aggregated to the level of 229 Primary Care Trusts (PCTs) and linked to data on the dates at which HTTs were introduced. Glover et al. (2006) compared the earliest year prior to HTT introduction for which data were available with the latest year after HTT introduction for which data were available (N = 454). Jacobs & Barrenho (2011) used admission numbers for an average of 6 years per PCT (N = 1274) and modelled differences from trend at the time of the introduction of an HTT -a more powerful technique, which accounts better for the secular trend towards reducing admissions and differences between PCTs with and without HTTs. These analyses suggest that the effect of HTTs on area-level admission rates has been either fairly small (Glover et al. 2006) or non-existent (Jacobs & Barrenho, 2011) , and furthermore that HTTs appear not to have produced any reduction in total bed days (Glover et al. 2006) . Smaller single or dual area-level studies based on aggregated data probably add little to these large studies, and suffer from methodological problems such as poor estimation of trends before or after the introduction of an HTT (Forbes et al. 2010; Tyrer et al. 2010; Barker et al. 2011) , or the use of a before-after design when a reducing trend in reduction in admissions appears to predate the introduction of home treatment (Jethwa et al. 2007) , although they have shown a mixture of positive and negative findings.
Our concern in this paper is with the second, 'facilitated discharge' (FD) function of HTTs. In our analyses, we define receiving an FD as beginning to be treated by an HTT during a period of admission to hospital or at its conclusion. FD has largely been eclipsed in the literature: no published study describes its contribution to the overall activity of HTTs; no study has described the proportion of discharges that are facilitated or the characteristics of those who are treated with FD; and when HTT outcomes have been studied, only in some cases have FD patients been explicitly included (Johnson et al. 2005b) .
Our aims were fourfold: In an initial analysis, we extracted all periods of home treatment ending between 1st June 2008 and 31st May 2013. By joining to hospital stays, we calculated the proportions of 'FD' episodes (where there was home treatment during or at the end of a hospital stay) and 'alternative to admission' episodes (the remainder).
The other analyses were performed on a separate dataset. This main study dataset comprised all hospital stays ending with a discharge from one of the borough general psychiatric wards operated by the Trust over the same period, removing second and subsequent stays by the same individual and removing stays in which the address at discharge was outside the four boroughs. (The first restriction avoided clustering that would otherwise have complicated multiple imputation (see below); the second removed individuals ineligible for treatment by the Trust's HTTs and who could have been readmitted to other hospitals).
For each hospital stay in this dataset we extracted the following variables. Some limited recoding was performed in order to allow for small numbers in some categories and the relative difficulty of imputing multi-level categorical data: i. having dependent children or access to children; j. the ICD-10 primary diagnosis recorded closest to discharge; k. the most restrictive legal status during the admission (informal; Section 2 -allowing for detention of up to 28 days; Section 3 and forensic -allowing for detention of up to 6 months or more); l. the number of discharges from inpatient mental health services in the 2 years preceding admission (0, 1, 2, ≥3); m. the length in days of the longest of these admissions -this was log-transformed; n. the number of periods of home treatment starting in the 2 years preceding admission (0, 1, ≥2); o. residential mobility (having a different address at discharge); p. being discharged to a care home; q. scores on individual items from the Health of the Nation Outcome Scales (HoNOS (Wing et al. 1998) recorded nearest to the day of admission, excluding ratings made more than 3 days prior to admission or 10 days after admission and ratings made after discharge. All item scores were recoded as 'low' (0-1) or 'high' (2-4). The other mental and behavioural problems item, which requires the rater to choose the most severe among a list of problems and rate the severity of that problem, was not used due to poor content validity, and the problems with occupation and activities item was also discarded in view of poor inter-rater reliability (Pirkis et al. 2005) ; r. scores on individual HoNOS items recorded nearest to the day of discharge, excluding ratings made before discharge or more than 10 days after discharge, and otherwise recoded as above.
Initial descriptive and unadjusted analyses were performed. After exploring the missing data, we imputed the missing values using multiple imputation by chained equations (Van Buuren et al. 1999; Royston, 2004) . All exposure and outcome variables used in the analyses were included in the imputation model (readmission was represented by an indicator variable for readmission and the Nelson-Aalen cumulative hazard estimator). Predictors of missingness were also included (see the Results section). Following the rule that the number of imputations should at least equal the highest percentage of missing values across all the analysis variables (White et al. 2011) , we imputed 45 datasets. Imputed and original values were compared to check that the imputation process had produced no anomalies. The analyses performed were as follows:
1. In order to explore the associations of being treated with FD, we performed a multiple logistic regression on the imputed datasets, combining parameter estimates from separate analyses of each imputed dataset as per Rubin's rules (Rubin, 1987) . Model building followed the method suggested by Hosmer et al. (2008) . First, the set of exposure variables (e)-(r) above were included in an initial multiple logistic regression model with receipt of FD as the outcome measure. Probability values for each variable were calculated using the Wald test. Second, all variables with p ≥ 0.20 were subtracted. Third, all variables with p > 0.05, but p < 0.20 were subtracted in turn, starting with the least significant, examining other coefficients for a change in value of >20%, which would indicate the possibility of confounding by the subtracted variable. Fourth, each of these subtracted variables was then retested for inclusion, aiming to re-include variables with adjusted p value <0.05. 2. We used the same multiply imputed data to analyse the effects of FD on readmission. Dates of readmission were transformed into survival durations relative to the day of hospital discharge. We censored observations at the time of death or when a subject moved to an address outside the catchment area of the Trust. All observations not ending in failure, death or movement outside the study area by the time of data extraction (8 November 2013) were administratively censored. A Cox regression analysis was constructed, following the same model building process outlined above. 3. We estimated the effect of FD on bed days. A linear regression model was fitted on the multiply imputed data, following the same model building process as in (1) above, and testing the use of robust standard errors to deal with heteroskedasticity (unequal distribution of residuals across values of the response variable). Because of the possibility that any association between FD and reduced bed days could either be explained by the causal mechanism of interest or by the more frequent use of FD among those who are approaching the end of a shorter admission, compared to those who are approaching the end of a longer admission -a form of reverse causality -we performed a supplementary regression analysis analysing the effect of FD on the number of days between referral for consideration of FD and discharge minus any leave nights ('post-referral bed days'), comparing those treated with FD and those referred but not treated.
Results

Overall balance between admission avoidance and FD
There were 12 179 episodes of care by an HTT starting within the study period. Of these, 4351 (36%) were FDs as defined here and 7828 (64%) were not.
Characteristics of the main study dataset
The main study dataset comprised 7891 hospital stays, of which 2274 (29%) involved an FD and 5617 (71%) did not. Overall, 41% had been referred for consideration of FD (N = 3174). Mean length of stay in the main study dataset was 40.3 days (S.D. 79.1 days) and the median was 18 days (interquartile range 5-46): the mean number of bed days per admission -a measure that excluded leave days and which was a main outcome of the analysis -was slightly lower, with arithmetic mean 35.1 (S.D. 63.2) and median 16. The distribution of bed days was right skewed (see Fig. 1 , top panel). Eight subjects were under 18 and 165 (2%) were over 65. There were low proportions of missing data for diagnosis (3%), marital status (2%), ethnicity (2%) and residential mobility (1%). Whether or not the subject had dependent children or access to children was missing in 26% of cases, while individual HoNOS item scores at the time of admission were generally missing in about 22% of cases, and at the time of discharge in about 46% of cases. Other variables were complete. Apart from relationships with other variables, missingness for HoNOS items was related to the date of admission and ward. Overall characteristics of the sample are shown in Table 1 . Among those referred for consideration of FD, whether treated or untreated, the mean number of post- Fig. 1 . Bed days overall and post-referral bed days. Note: The top panel is a histogram of bed days for each admission in the main study dataset, excluding stays longer than 30 days. Bed days are calculated as discharge date minus admission date, minus any days of authorised leave during that period. The bottom panel is a histogram of bed days after referral for consideration of facilitated discharge ( post-referral bed days), calculated as discharge date minus date of referral for consideration of facilitated discharge, minus any days of authorised leave during that period. Again, frequencies for post-referral bed days more than 30 days are not shown. The bottom histogram only applies to the subset of individuals who were referred for consideration of facilitated discharge (N = 3174). Fig. 1 , bottom panel), and there were many zero values: 45.6% were discharged on the same or next day. Among those actually home treated, the mean number of days of home treatment was 27.0 (S.D. 31.6) and the median was 21 (interquartile range 11-33); the mean number of face-to-face visits was 22.8 (S.D. 23.8) and the median was 16.
Unadjusted associations
Distributions of exposure variables, with unadjusted comparisons between those treated with FD and those who were not, are shown in Table 2 . For brevity, only basic demographic variables and those variables included in the final multiple logistic regression of the odds of being treated with FD are shown.
The arithmetic mean number of bed days among those treated with FD was 33.7 days; among those untreated it was 35.8 days (t = 1.35; p = 0.18). Among those referred for consideration of FD, 51.6% of those treated with FD were discharged on the same or next day v. 31.0% of those who were not treated with FD (chi-square p < 0.0001), and the mean number of bed days was 12.3 days lower in the treated group (t = 2.46; p = 0.01). The unadjusted odds ratio for discharge on the same day as referral or the next day, comparing those treated with FD to those not treated, was 2.37 [95% confidence interval (CI) 2.01-2.79; p < 0.0001].
In the unadjusted analysis of readmission, mean follow-up time (to failure or censoring) was 1164 days (S.D. 544 days; range 161-1985 days). The overall Kaplan-Meier estimate of the risk of readmission was 8% at 30 days, 21% at 180 days and 30% at 1 year. A log-rank test indicated that there was no unadjusted difference in rate of readmission between those who were taken on for FD and those who were not ( p = 0.72). Comparison of imputed and original data values indicated no anomalies.
Predictors of being an FD
The results of the multiple logistic regression of the odds of being treated with FD are shown in detail in Table 3 and are described in outline here. The only variables whose 95% CI indicated that the odds of FD were at least halved (or at least doubled) were (1) having a primary diagnosis of a personality disorder (OR 0.31; 95% CI 0.23-0.42), and (2) having a primary diagnosis of a drug and alcohol use disorder (OR 0.26; 95% CI 0.20-0.34), with both effects expressed relative to the effect of a primary diagnosis of schizophrenia. Variables associated with modestly increased odds of FD were: being married or being divorced, separated or widowed; having a diagnosis of bipolar disorder or mania (relative to schizophrenia); having been home treated within the 2 years before admission to hospital; scoring higher on the HoNOS hallucinations and delusions item either at admission or at discharge; scoring higher on the HoNOS deliberate self-harm item at discharge; and scoring higher on the HoNOS depressed mood item at discharge. Variables associated with modestly reduced odds were: male gender; having any other non-psychotic diagnosis; having a longer previous admission in the preceding 2 years; being under a community mental health team at discharge; moving to a new address during the admission; being discharged to a care home; scoring higher on the HoNOS problem drinking or drug taking item at admission; scoring higher on the HoNOS physical health problems item at discharge; scoring higher on the HoNOS problems with relationships item at discharge; and scoring higher on the HoNOS problems with living conditions item at admission or at discharge.
Association between FD and readmission
The lack of effect of FD on readmission observed in the unadjusted analysis was also observed in the full Cox regression model -the adjusted hazard ratio was 0.96 Among those with at least one discharge from hospital in the preceding 2 years, the median length of the longest admission was 41 days (interquartile range 17-100). (Tulloch AD et al. 2014, unpublished manuscript) .
Association between FD and bed days
The coefficient for FD in the linear regression of bed days was −3.98 (95% CI −6.65 to −1.32; p = 0.0004). The estimated effect size was 0.06 (95% 0.02-0.11). Although examination of residuals indicated some heteroskedasticity, the very close agreement between robust and ordinary least-squares estimates of the S.E.
showed that this was inconsequential. Covariates included in the model were age; diagnosis; legal status; longest admission in the 2 years preceding the index admission; residential mobility; discharge to a care home; being under the care of another community mental health team at discharge; the admission HoNOS items for cognitive impairment and problems with activities of daily living; and the discharge HoNOS items for agitated behaviour, non-accidental self-injury and physical illness. Full results of the regression are not shown but are similar to those in a previous analysis (Tulloch et al. 2012) . Post hoc exploration indicated that negative confounding by diagnosis and legal status was responsible for the greater size and significance of the adjusted effect compared with the unadjusted effect: other variables did not have important confounding effects. In the analysis of post-referral bed days among those who were actually referred for consideration of FD, the data were poorly fitted using multiple linear regression. Therefore, a generalised linear model was fitted using a gamma distribution and log-link function. The exponentiated coefficient for FD was 0.54 (95% CI 0.42-0.70); p < 0.0001), meaning that the adjusted arithmetic mean of the number of postreferral bed days was 46% lower among those home treated. With the data instead dichotomised, the adjusted odds ratio for discharge on the day of referral or the next day among those home treated was 2.69 (95% CI 2.27-3.20; p < 0.0001). In both the analyses, the least-squares and robust estimates of the S.E. agreed very closely, indicating that any remaining heteroskedasticity was inconsequential.
Discussion
Summary and discussion of main findings
The episodes of home treatment that we characterised as FD comprise 36% of the total activity of HTTs in the NHS Trusts from which we took our data and FD was used in 29% of admissions. Therefore, while FD constitutes a significant part of the workload of HTTs, many service users continue to be discharged without the use of home treatment.
Through the use of demographic, clinical and service use data recorded in an electronic patient record, we found a number of modest-sized associations with the odds of being treated with FD. We assume that HTT members routinely make judgements regarding potential clients' suitability for home treatment at the point of referral: our results, taken together, may help to illustrate some aspects of this selection process, although there are some important factors that we were unable to directly measure (in particular, a person's willingness to be home treated -discussed below).
The positive associations that we found with having a primary diagnosis of a psychotic mental illness and with the HoNOS item scores for self-harm, hallucinations and delusion and depressed mood are consistent with HTTs continuing to treat those with severe functional mental disorders (Department of Health, 2001) . The converse applies to the negative associations with primary diagnosis of non-psychotic illness, with the HoNOS item score for drug and alcohol problems and with the HoNOS cognitive problems item. These findings, which include the largest effects that we observed, are consistent with those of the studies summarised by Cotton et al. (2007) .
Many of the other associations that we found, although modest in size, may reflect the importance of more practical considerations. For example, the reduced odds of treatment when someone is already under the care of a Community Mental Health Teams or will reside in a carehome may reflect a judgement that at least some of such individuals will be adequately served without additional support. The lower chance of being taken on for FD among those who moved home during the admission or at the point of discharge and among those who were rated as having problems with living conditions, support our experience that HTTs regard stable living arrangements as a prerequisite for home treatment. The availability of family members to support the delivery of care may similarly explain the modest positive associations seen with being married, divorced, separated or widowed rather than single and the negative association with the HoNOS problems with relationships item.
It is less easy to explain the association with gender, which was not accounted for by having dependent children or access to children, contrary to one previous study (Dean & Gadd, 1990) . One possibility is that female service users are more receptive to the prospect of home treatment. Alternatively, it may be that male patients are more often unsuitable because of their risk history, which we did not measure directly. Similarly, the lower odds of treatment among those who had had a longer hospital admission in the preceding 2 years is perhaps most likely to be explained by selection on some other, unmeasured variable, given that HTTs would be expected to treat a group of individuals more at risk of protracted admission (Tulloch et al. 2012) .
The postulated decision-making process around referrals can directly be invoked to make sense of the modest, dose-dependent, association between FD and previous home treatment: if previous home treatment reduces the uncertainty in the mind of clinicians about the likely suitability of a potential client, this may make treatment more likely to be offered.
Our analysis of bed days suggests that FD produced a reduction in LOS of 4 days. This reduction was small in relation to overall variation in bed days, with an estimated Cohen's d of 0.06. The same direction and statistical significance of effect was seen when the sample was restricted to those referred for HTT and the number of bed days was instead calculated between the day of referral and the day of discharge, supporting the interpretation of the main estimate as a small causal effect, uncontaminated by reverse causal effects. However, the rate of readmission did not differ between those who treated with FD and those who were not. Taking these three analyses together we suggest that FD, as practiced in our sample, very modestly reduced bed use, and did so without adverse (or beneficial) effects on readmission. These are more positive findings than have been obtained in some other studies of home treatment (see introduction above). Even a reduction of 4 days in the length of an admission may be worthwhile from the point of view of providing humane and acceptable care, although it should be borne in mind that other service costs might very well outweigh the reduced costs attributable to this effect. Of note, we found that those treated received, on average, 22 face-to-face visits, constituting a significant substitution of community for inpatient care.
Strengths and limitations
Strengths of the study are its being the first study to specifically examine the extent to which FD is used, its associations and its outcomes; the large sample of individual patient-level data; and the large number of clinical and service use variables that we were able to use.
One limitation of our study is that data derive only from a single NHS Trust serving predominantly inner city neighbourhoods (Lambeth, Lewisham and Southwark) or a mixture of inner city and suburban neighbourhoods (Croydon), and for much of the study period, services were provided by only four multidisciplinary teams. Our findings do not exclude the possibility that other NHS Trusts and other teams may have developed services that have different patterns of use and different effects on service use. Certainly, if area level factors or the overall level of psychiatric morbidity have any impact on treatment effectiveness, then we might expect some significant differences from effects seen elsewhere in non innercity metropolitan areas (Glover et al. 1998; North East Public Health Observatory, 2011) .
Our analyses were also based on observational data taken from electronic health records collected in routine practice. Most demographic, clinical and service use variables were complete or near complete, but missing data affected some other variables -especially discharge HoNOS scores -and, although we used the best available techniques to accommodate these missing values, the estimates of association between the affected variables and the odds of FD should be viewed cautiously. More generally, it may be objected that the reliability and validity of the measures that we used are unknown and possibly dubious. While we acknowledge that diagnosis (for example) may not have been measured to 'research standards', and HoNOS item scores may be imperfect measures of the related symptoms and behaviours, it seems to us most unlikely that this would have systematically biased our results.
The greatest limitation of our analyses is our reliance on observational data to estimate causal effects. We attempted to address the risk of unmeasured confounding by the inclusion of a broad range of clinical and demographic covariates, but as with most treatments or interventions, there may have been some selection bias: those who were thought to be more likely to respond to home treatment -and this includes those who simply agreed to be treated, rather than refusing -may have been preferentially selected both by the referring wards and the assessing HTT. However, some of those who were not selected for home treatment may have been perceived as too well to require it, and to the extent that this was not accounted for in the discharge HoNOS ratings, this would conceivably have reduced the apparent effect of FD.
A particular problem in the case of the main analysis of bed days is the possibility of reverse causality. Our supplementary analysis looking at bed days subsequent to referral among those who were referred for consideration of FD is not susceptible to the same problem and provides support for the main analysis. A better means of avoiding bias due to selection and reverse causality would have been to perform an instrumental variable analysis (Angrist & Pischke, 2009, p. 117; 151-154) but this was not possible with the available data.
Implications for future research
We believe that our findings deserve further exploration and attempts at replication, preferably using complementary non-experimental or experimental methods, and studying other settings. Certainly, we hope to increase the extent to which FD is seen as a centrally important part of the practice of HTTs, and to provoke interest in discovering more about this work and about variation in practice. Our analysis does not allow us to determine the effect of FD on treatment costs overall -a point noted above -and we hope to extend our analysis to cover this, entailing consideration of inpatient costs, HTT costs and costs of other community teams. There may, in addition, be other potential benefits to FD that we did not measure and which would merit further attention. In particular, the finding that suicide among inpatients appears to have declined as areas have introduced HTTs (While et al. 2012) , although potentially due to shifting of suicide from hospital to community, could at least in principle be explained by an effect of home treatment on patients who, while they remain inpatients for administrative purposes, have been sent on leave under the care of a HTT.
